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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable the manual rotation of a developing rack 
with a simple operation, in an image forming device provided with a rotary type 
developing unit constituted so that plural developing units are detachably 
attached to the developing rack. 

SOLUTION: In the developing rack 80 and a rotary disk 81 which are 
rotationally driven by a motor 90, a locking lever 91 restrains respective pins 
82Y, 82M, 82C and 82Bk, to lock each developing unit at a developing position. 
On the other hand, when the movable side frame 5 of a printer main body is 
opened, the locking lever 91 is retreated from a restraining position for the 
respective pins 82 Y, 82M, 82C and 82Bk, a brake plate 105 comes into press- 
contact with the outer periphery of the developing rack 80, to rush into 
recessed parts 86Y, 86M, 86C and 86Bk, so that each developing unit is held at 
an attaching/detaching position. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to image formation equipment and image 
formation equipment equipped with the development unit of rotary system which 
equipped with two or more development counters the development rack by which a 
rotation drive is carried out in detail. 
[0002] 

[Background of the Invention] Generally, in a full color imaging process, the 
development counter which held Bk (black) toner, C (cyanogen) toner, M (Magenta) 
toner, and Y (yellow) toner, respectively is attached in a development rack, each 
development counter is moved to a predetermined development location by rotating 90 
degrees at a time, and the electrostatic latent image of each color formed on the photo 
conductor is developed. And when the body frame of equipment is opened wide, it 
consists of this kind of image formation equipment so that the attachment-and- 
detachment location to the development rack of a development counter may be exposed 
outside, and a development counter is detached and attached in this condition. 
[0003] By the way, in case equipment is set up, it is necessary to equip a sequential 
development rack with four development counters, and it will equip with one 
development counter at a time, rotating 90 degrees of development racks at a time. In this 
case, a lock means to fix a development counter to a development location at the time of 
image formation needed to be separated from the development rack, and in the former, it 
was required to press the actuation for separating, for example, a lever and a dial, and it 
was complicated. 
[0004] 

[The purpose, the summary, and effectiveness] of invention Then, the purpose of this 
invention is to offer the image formation equipment which can carry out manual rotation 
of the development rack by easy actuation. 

[0005] In order to attain the above purpose, the image formation equipment concerning 
this invention The development unit which attaches two or more development counters in 
a development rack removable, sets each development counter to a development location 
with rotation of this development rack, and develops an electrostatic latent image, The 
body of equipment which the attachment-and-detachment location of said development 
counter exposes outside at least when it consists of a fixed side frame and a movable side 
frame and a movable side frame is opened wide, The 1st driving means which rotates a 
development rack automatically based on a mode of operation, and when a development 



rack rotates by the 1st driving means, A lock means to engage with a development rack in 
order to hold each development counter temporarily in a development location, the 2nd 
driving means which rotates a development rack manually, and when a development rack 
rotates by the 2nd driving means, In order to hold each development counter temporarily 
in an attachment-and-detachment location, it has a halt maintenance means to engage 
with a development rack, and the lever member interlocked with the switching action of 
said movable side frame. While making a halt maintenance means engage with a 
development rack, and closedown actuation of a movable side frame being interlocked 
with, while open actuation of a movable side frame is interlocked with and canceling the 
engagement to the development rack of a lock means, and canceling the engagement to 
the development rack of a halt maintenance means, this lever member carries out a lock 
means as engagement on a development rack is possible. 

[0006] In this invention, when the movable side frame is closed, a development unit is 
driven based on the mode of operation of image formation equipment. At this time, a 
development rack rotates automatically by the 1st driving means, and each development 
counter is temporarily held in a development location, when a lock means engages with a 
development rack. On the other hand, while this open actuation will be interlocked with 
and the engagement to the development rack of a lock means will be canceled if a 
movable side frame is opened in case development counters are exchanged by toner 
empty etc., or in case a development rack is equipped with a development counter at the 
time of the setup of equipment, a halt maintenance means engages with a development 
rack. At this time, a development rack can be manually rotated by the 2nd driving means, 
and a development counter is temporarily held by the halt maintenance means in an 
attachment-and-detachment location. As for a halt maintenance means, it is desirable to 
have the brake operation which makes an attachment-and-detachment location suspend 
each development counter. 

[0007] namely, the condition that the development rack is held by the halt maintenance 
means in the attachment-and-detachment location, an operator rotating a development 
rack manually ~ a development counter - exchange - or it attaches newly. The same 
then unnecessary rotation of a development rack as a development location can be 
excluded for an attachment-and-detachment location, and it is desirable. 
[0008] If new wearing or exchange of a development counter is completed and a movable 
side frame is closed, while the engagement to the development rack of a halt maintenance 
means will be canceled on the other hand, a lock means will be in a development rack 
and the condition which can be engaged. 

[0009] Since the switching action of a movable side frame is interlocked with and 
discharge/resetting of the rotation positioning means (a lock means and halt maintenance 
means) of a development rack were controlled like the above according to this invention, 
on the occasion of exchange or new anchoring of a development counter, an operator 
does not need to perform discharge/resetting of these positioning means manually one by 
one, and it is convenient. 
[0010] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the image formation 
equipment concerning this invention is explained with reference to an accompanying 
drawing. The operation gestalt explained below applies this invention to a full color laser 
beam printer. 



[001 1] (The whole printer configuration) Drawing 1 shows the appearance which looked 
at the full color laser beam printer from the transverse plane, and shows the internal 
device to drawing 2 . In drawing 2 , this printer consists of the photo conductor unit 10 
which has the photo conductor drum 1 1 by which a rotation drive is carried out in an 
outline and the direction of arrow-head a, the laser scan optical unit 20, a full color 
development unit 30, a middle imprint unit 40 that has the middle imprint belt 41 of the 
shape of endless [ by which a rotation drive is carried out ] in the direction of arrow-head 
b, and the feed section 60. In the photo conductor unit 10, the electrification brush 12 and 
the cleaner 13 are installed further. The electrification brush 12 is charged in 
predetermined potential in the front face of the photo conductor drum 1 1 at homogeneity. 
A cleaner 13 fails to scratch the toner which remained on the photo conductor drum 1 1 by 
blade 13 a. 

[0012] The laser scan optical unit 20 is the thing of the common knowledge which built 
in the laser diode, the polygon mirror, and ftheta optical element, and the image data of 
every Y (yellow), M (Magenta), C (cyanogen), and Bk (black) is transmitted to the 
control section from a host computer. The laser scan optical unit 20 outputs the printing 
data for every color as a laser beam one by one, and carries out scan exposure of the 
photo conductor drum 1 1 top. Now, sequential formation of the electrostatic latent image 
for every color is carried out on the photo conductor drum 1 1 . 

[0013] It is what unified the development counter 31 (31Y, 31M, 31C, 31Bk) according 
to [ of four ] color which held the developer containing the toner of Y, M, C, and Bk, and 
the full color development unit 30 uses a pivot 85 as the supporting point, and is 
pivotable in the direction of a clockwise rotation. Each development counter 3 1 is 
switched rotating so that the development sleeve 32 of the corresponding development 
counter 31 may be located to a development location, whenever the electrostatic latent 
image of each color is formed on the photo conductor drum 1 1. By this printer, 
miniaturization of the whole printer is attained by using the full color development unit 
30 of rotary system. 

[0014] Into the middle imprint unit 40, the middle imprint belt 41 is stretched to the 
support rollers 42 and 43 and tension rollers 44 and 45 in the shape of endless, and is 
passed to them, and a rotation drive is carried out in the direction of arrow-head b 
synchronizing with the photo conductor drum 1 1 . The projection which is not illustrated 
is prepared in the flank of the middle imprint belt 41, and when a microswitch 49 detects 
this projection, imaging processing of exposure, development, an imprint, etc. is 
controlled. The middle imprint belt 41 is pressed by the primary imprint roller 46 which 
can rotate freely, the photo conductor drum 1 1 is contacted, and this contact section is the 
primary imprint sections. Moreover, the middle imprint belt 41 attends the level 
conveyance way 65 of the record sheet explained below in the part supported by the 
support roller 43, and the secondary imprint roller 59 which can rotate freely touches. 
This contact section is the secondary imprint sections. 

[0015] Furthermore, the cleaner 50 is installed in the middle imprint unit 40. The cleaner 
50 has the blade 51 for scratching the residual toner on the middle imprint belt 41. This 
blade 51 and said secondary imprint roller 59 can attach and detach to the middle imprint 
belt 41. 

[0016] The feed section 60 consists of a medium tray 61 which can be opened to the 
transverse-plane side (side in which an operator does a normal position) of the body 1 of 



a printer, a feed roller 62, and a timing roller 63. Record sheet S is loaded on a medium 
tray 61, by rotation of the feed roller 62, it is fed one sheet at a time to the method of 
drawing 2 Nakamigi, takes the image and synchronization which were formed on the 
middle imprint belt 41 with the timing roller 63, and is sent out to the secondary imprint 
sections. The level conveyance way 65 of a record sheet consists of Ayr suction belt 66 
grades, and the perpendicular conveyance way 75 equipped with the conveyance rollers 
76, 77, and 78 is formed from the fixing assembly 70. Record sheet S is discharged from 
this perpendicular conveyance way 75 on the top face of the body 1 of a printer. 
[0017] (Full color print actuation) Here explains the outline about the full color print 
actuation in this printer. On the occasion of initiation of print actuation, the secondary 
imprint roller 59 and the cleaning blade 51 are estranged from the middle imprint belt 41. 
If print actuation is started, the rotation drive of the photo conductor drum 1 1 will be 
carried out with the peripheral velocity as the direction of arrow-head b with same 
direction of arrow-head a and middle imprint belt 41, and the photo conductor drum 1 1 
will be charged in predetermined potential with the electrification brush 12. 
[0018] Then, after 90 degrees of fiill color development units 30 rotate and development 
counter 31 Y is switched to a development location, exposure of a yellow image is 
performed by the laser scan optical unit 20, and the electrostatic latent image of a yellow 
image is formed on the photo conductor drum 1 1 of it. While this electrostatic latent 
image is immediately developed by development counter 31 Y, a toner image is imprinted 
on the middle imprint belt 41 in the primary imprint sections. Immediately after primary 
imprint termination, development counter 31M are switched to a development location, 
and exposure of a Magenta image, development, and a primary imprint are performed 
continuously. The change to development counter 31 C, exposure of a cyanogen image, 
development, and a primary imprint are performed like the following. Furthermore, the 
change to development counter 31 Bk, exposure of a black image, development, and a 
primary imprint are performed, and the toner image piles up on the middle imprint belt 41 
for every imprint. 

[0019] After the last primary imprint is completed, the secondary imprint roller 59 and a 
cleaning blade 51 carry out a pressure welding to the middle imprint belt 41 at 
coincidence. At this time, record sheet S is sent into the secondary imprint sections, and 
the full color toner image formed on the middle imprint belt 41 is imprinted on record 
sheet S. After this secondary imprint is completed, the secondary imprint roller 59 and a 
cleaning blade 51 are estranged from the middle imprint belt 41. 
[0020] (Closing motion of the body of a printer) As shown in drawing 3 , 2 ****s of the 
bodies 1 of a printer are used as the fixed side frame 2 and the movable side frame 5. A 
body 1 can be opened because the movable side frame 5 is rotatable as the supporting 
point and rotates a pivot 7 to a transverse-plane side. Covering 6 is installed in the 
movable side frame 5, and this covering 6 constitutes the surface shell of a body 1. 
[0021] The laser scan optical unit 20, the development unit 30, the feed section 60, the 
level conveyance way 65, the fixing assembly 70, and the perpendicular conveyance way 
75 grade are installed in the fixed side frame 2. The photo conductor unit 10 and the 
middle imprint unit 40 are installed in the movable side frame 5. Disconnection of the 
movable side frame 5 opens a body 1 wide accessible from the outside almost extensively 
[ the development unit 30, the feed section 60, and the level conveyance way 65 ]. In this 
open condition, the photo conductor unit 10 and the middle imprint unit 40 are removable 



to the movable side frame 5, and each development counter 31 is also removable to the 
development unit 30. 

[0022] Furthermore, the feed section 60 and the level conveyance way 65 are opened 
wide extensively, paper jam removal processing becomes easy, and the maintenance of 
check of the secondary imprint roller 59, exchange, etc. also becomes easy. Furthermore, 
open actuation of the movable side frame 5 is interlocked with, and the Ayr suction belt 
66 rotates the pivot 66a caudad as the supporting point, and the edge of the side plate 67 
of the Ayr suction belt 66 presses the holder 57 which attached the secondary imprint 
roller 59, and the secondary imprint roller 59 also moves below. Now, paper jam removal 
processing becomes still easier. 

[0023] (Rotation of a development rack) The development rack 80 is equipped at a time 
with four development counters 31Y, 31M, and 31C with which the development unit 30 
became independent, and 90 degree of 31Bk(s) at equal intervals. As shown in drawing 4 
, a rotor plate 81 is fixed to the development rack 80 in one on the pivot 85 and same 
axle, and the pivot 85 is connected through the moderation device which is not illustrated 
on a motor 90. The pin 82 (82Y, 82M, 82C, 82Bk) for locking each development counter 
3 1 temporarily in the development location D can protrude on a rotor plate 8 1 , and the tip 
of a locking lever 91 can be engaged. Each pin 82 locks the development counter 31 
which corresponds when restrained by the locking lever 91 in the development location 
D. 

[0024] By turning on the solenoid which is not illustrated, a locking lever 91 rotates a 
pivot 92 caudad as the supporting point, and cancels the constraint over a pin 82. At this 
time, by the motor 90, a rotation drive is carried out in the direction of arrow-head c, a 
locking lever 91 restrains the following pin ( drawing 4 the pin 82 M) in a solenoid being 
turned off immediately, and the development rack 80 locks development counter 31M in 
the development location D. By repeating the above actuation, each development counter 
31 develops negatives by being locked in the sequential development location D. 
[0025] Next, the device in which the development rack 80 is rotated manually is 
explained with reference to drawing 4 and drawing 5 . Tooth part 81a is formed in the 
peripheral face of said rotor plate 81, and tooth part 100a of a dial 100 has connected with 
this tooth part 81a through idle gear 101. The format of the four crevices 86 (86 Y, 86M, 
86C, 86Bk) is carried out to the peripheral face of the development rack 80, and the brake 
disk 105 which slides on this peripheral face further is installed. A brake disk 105 is 
united with an intermediate lever 107 through a pivot 106, and these both are energized in 
the direction of arrow-head d with the coiled spring 108 attached in the intermediate lever 
107. The auxiliary lever 93 is formed in said locking lever 91 in one through a pivot 92, 
and protruding piece 107b of an intermediate lever 107 and engagement are possible for 
this auxiliary lever 93. Furthermore, the main lever 1 10 in which protruding piece 107a 
of an intermediate lever 107 and engagement are possible is installed in the fixed side 
frame 2 horizontally free [ migration ], and the back end of this main lever 1 10 is 
connected with the possible side frame 5. 

[0026] When it sets in the above configuration and the development unit 30 operates by 
the predetermined mode of operation of this printer, the main lever 1 10 presses 
protruding piece 107a at the tip, and makes hard flow rotate an intermediate lever 107 
with an arrow head d in the condition that the movable side frame 5 is closed, as shown 
in drawing 4 . At this time, a brake disk 105 is held in the location evacuated from the 



peripheral face of the development rack 80. Moreover, protruding piece 107b of an 
intermediate lever 107 is estranged from the auxiliary lever 93. In this condition, the pin 
82 for locking a development counter 31 to the development location D and engaging and 
releasing are possible for a locking lever 91. 

[0027] On the other hand, the following actuation is performed, in case a development 
counter 31 is exchanged by toner empty etc., or in case each development counter 31 is 
attached in the development rack 80 at the time of the setup of this printer. That is, if the 
movable side frame 5 is wide opened as shown in drawing 3 and drawing 5 , the main 
lever 110 will carry out horizontal migration to the left in drawing 5 , and the engagement 
to an intermediate lever 107 will be canceled. Now, an intermediate lever 107 rotates in 
the direction of arrow-head d by the spring force of coiled spring 108, and a brake disk 
105 carries out a pressure welding to the peripheral face of the development rack 80 
elastically. Protruding piece 107b presses the auxiliary lever 93 to coincidence, and a 
locking lever 91 rotates caudad with the auxiliary lever 93, and it is held at the condition 
of having evacuated from the restricted location to each pin 82. Moreover, a dial 100 
becomes accessible from the exterior with disconnection of the movable side frame 5. In 
this condition, the development rack 80 can be rotated by rotating a dial 100 manually. 
With rotation of the development rack 80, the tip of a brake disk 105 rushes into a crevice 
86, and holds the development rack 80 temporarily. A crevice 86 holds the development 
counter 31 which corresponds like said pin 82 in an attachment-and-detachment location. 
Incidentally, in this printer, the attachment-and-detachment location of a development 
counter 31 is set as the same location as the development location D. 
[0028] If shown in drawing 4 , it is that pin 82 Y is restrained by the locking lever 91, and 
the condition that yellow development counter 31 Y is locked by the development 
location D is shown. If shown in drawing 5 , it is that the brake disk 105 has rushed into 
crevice 86 Y, and it is shown that yellow development counter 31 Y is held in the 
attachment-and-detachment location (development location D). 
[0029] A brake disk 105 carries out the pressure welding of operating a dial 100 
manually and rotating the development rack 80 to the peripheral face of the development 
rack 80 by the pressure of extent which is not prevented. And when seceding from a 
crevice 86 just before a brake disk 105 falls to a crevice 86 and, it gives a big load 
relatively to a dial 100, and makes an operator recognize the rotation condition of the 
development rack 80 sensuously. 

[0030] (Other operation gestalten) in addition, the image formation equipment 
concerning this invention is not limited to said operation gestalt, within the limits of the 
summary, can be boiled variously and can be changed. For example, in said operation 
gestalt, although the attachment-and-detachment location of a development counter is set 
as the same location as a development location, you may not necessarily be the same 
location. However, it is desirable that it is the same location in respect of workability. 
[0031] Moreover, the autorotation drive and manual rotation drive of a development rack 
are arbitrary, and a locking lever, a brake disk, an intermediate lever, etc. can adopt 
various configurations and the thing of a configuration. 



[Translation done.] 



